of CFTR function, which turns out to be much more complicated than is the case for the channels involved in cellular electrophysiology. CFTR possesses two nucleotide-binding domains as well as a regulatory domain with multiple phosphorylation sites. These domains are important for normal channel function because not only is phosphorylation of the CFTR required for channel activation, but also normal channel opening itself depends on the hydrolysis of ATP. However, the relationships that exist between ATP hydrolysis and channel gating have been extraordinarily difficult to define. First, because the pattern of channel gating varies with the protein's phosphorylation state, which means that it becomes a challenge to examine the gating properties of a homogeneous channel population. Second, because ATP binding and hydrolysis at either of the two nucleotide binding domains, in principle, can control channel gating. The puzzle has yet to be solved; but, Dr. Hwang and his colleagues have provided important information about the gating mechanisms of CFTR based on quantitative analyses of the ATP dependence of openings and closings in native channels as well as channels with mutated nucleotide domains.
In an article published in the April 1999 issue of The Journal , Dr. Hwang and his colleagues (S. Zeltwanger, F. Wang, G.-T. Wang, and K.-D. Gillis) provided the first direct evidence (in the form of a maximum in the closedtime probability density function) for the presence of irreversible steps in the gating of CFTR channels, which is consistent with gating being controlled by cycles of ATP hydrolysis. In addition, the article provided novel evidence supporting the existence of two kinetically distinct open states of a CFTR channel: one involving ATP binding and hydrolysis at only one of the nucleotide binding domains; and one involving ATP binding and hydrolysis at both nucleotide binding domains. The gating is indeed complicated and, together, these results serve as benchmarks for further studies of CFTR gating. We were most pleased to publish this work.
